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comprises a luminescent m<decule of a 
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structure refH'esented the following general 
formula (1) and having a substituent on at 
least one of <^clic groups A and B as a guest 
in a host material at an concentration which 
is 8 wt % or greater and is greater than a 
concentration at which a luminescent molecule 
of a compound having a structure analogous to 
the above and fiee of the substituent exhibits 
the maximum luminous ^ficien^. The 
luminescent element Is less susceptible to 
extinction by concentration even when used 
at a high concentration in a host material and 
thus exhibits high efficiency. (1) 
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XM. 1: Improved energy transfer in 
5 electrophosphorescent device (D. F. 

O' Br ien&« Appl ied Physics Letters 
Vol 7 4 , N o 3 p 4 2 2 ( 1 9 9 9))» 

XWi. 2:Very high — efficiency green o 
rganic light^emitting devices ba 
10 sd on electrophosph or e s c e n c e (M. A. 

Baldoib^ Applied Physics Letters V 
ol 75, Nol P 4 ( 1 9 9 9)) -CfeSo 

:Lnh(DX^Ik•c^^. mi (c) {;:^^J;5{-^a®*s4^o^j5feds^ 

us li^ £il T O ii 9 -C *> * o 

A 1 q 3 : T/V 5 "J^ A — ^ / y y — 

o — NPD:N4, N4' — D i— naphtha 1 ene — 1— y 1 
20 — N4, N4* — di phenyl— biphenyl-^4, 4* — d 
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CBP:4, 4'~N. N' — dicarbazole— biphen 
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BCP : 2, 9 — d ime thyl — A, 7 — d i pheny 1 — 1. 
25 10 — phenanthroline 
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and C h a r g e T r a n s f e r ) ^fti^n — n *ItlS^ISt? 
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l^|::T'^fifcS:^To^, imiSKORf&i!)^. Inorg. Chem. 1994, 33, p. 545 



3XL 



Ii<CH3COCHCOCH3)3=Ir(acac)3 



Ir(L)3 



10 



IrCiJMjO 



2 XL 



- [Ir(LiCl]2 



N%IrCfe.2H20 



Ir(Li 




Ir(LKCI|COCHCOC^ 



Ir(LiL' 



r ^B(OH)2 ♦ Br— <\>-CF3 





ir(acac)3 





WO02/4S4«6 PCT/JPOl/10477 

* • * - ' 

36 

1 O Om 1 <0 3oP77^=«tC^3;=./i'jJ?n:^^3. 18g (24. 
9mmol). 1 -yx3^ 4 - h V ^yU^u^ '^/Vl^ V 5 . 6 5 
(2 5. Ommol). h yl^ai 2 5 m 1 ^ ^ y 2 . 5 m 1 *5 

J:TJf2M-^gft:^ h y !^A7K^?K2 5 m 1 SrAttv ^^^«ET^ia^« 
5 W\^/£7i^h7- hy^:^-i h V y :t. =^ Tty :^ 7 ^ y< 9 'C^ J>> (0) 0 . 

98 g (0. 8 5mmol) Sr^^fco ^:<^^, ^^^dSTt?8l^raa 

10 ;ifs/l^A/p« ^/-/l' : 1 0 / l)-C*»$!iL, fb-a-^A 4. 2 0 g (UK* 7 

4%)^#^» . 

10 0ml 04OP79^ = t^:/y"tci— 71^5 0ml SrAtt^ ^3^^^ 

^^i^tat^h 13 0 — 14 o'c-c2^raJ!iPSia»i^bfco i^^y -fep- 

yl^^r 1 P Oip^-C^fe^^U, -fb-g-^&A 1 . 15g (5. Ommole)» 
15 >r y i^^' A(III)T-fe^/WT-fe h^- h (I r (acac) 3) 0, 5 

Og (1. Ommo l e) ^A4X. ^^^«1ET2 1 Ot^^ifi-CyNFWJD 
ISi^i^Ufco S/S?<^Sr^ta*-X??&«ILX 1 N-iSiftS O Om 1 tcaAb. 

y ;&y/w;<;7 A^ o-e «?II^^k-a-^ 7 2 9 (OfSsfejgJjIS 0 . 3 

20 3 g (IR2^3 8%) S:#^o 

6 3nmyS?ofc. S^t. d <Z>flS-^1&<^>M A L D I - T O F M S ife 
( Matrix-Assisted Laser Desorption Ionization Time-of-Flight 
Mass Sepectroscopy jEfe) -Cm^i^ft (tRI^t^Sl^B r u k e r 

25 TREFLEX- I I lMj)o :io;^i5fettS6<JifelC**bm^<Sr loK^v^ 
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10 M^L.j5:vno 

ii-^i^X^ V"»i*4x1> 1 0 0 n s e c iJAJi-efcoi/Sio 
(Sllfe«Rl2) 

15 ^JS«aj 1 i l^^/<C'&fi)t3brjfe-C«nj^{b'^«b (3 10) «0-&fifeSrff ofe« 

MALDI-TQF MS:M+ 8 5 9. 1 

mmmi tm^fj:'^^:^m-cm^it^^ (2 3 8) <o^^%:no-k.o 

20 h/K^A-maxttS 1 5nm 

MALDI-TOF MS:M+ 7 0 9. 1 

(IIJ6«aj4) 

h/^3i:^^^0[<^>5§^;^^^ h/K^a.maxtt4 7 1 nm 
25 MALD I — TOF MS : M+ 7 6 3.1 

i%mm 5 ) 
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mt&mi tmrn^j^^^i^mx-m^it-tm (334) <D^^^n^-^o 

h/l/ji^-^^St^^^te;^^^ h/KOA.maxl*4 6 6 nm 
MALDI-TOF MS:MH- 9 13. 1 

mmmi tmmti:'^^:^m'(*m^it^'i^ (777) <o^^^nofto 

hJl^^>^^(DMyt^^^ h/KO^max 1*6 9 6 nm 
MALDI-TOF MS:M+ 123 1. 2 

^j^^k-a-i^ (4 7 2) (o-^^^noito 




1 0 0 m 1 <D 2 00-7 7 ^i^K^ /W6 0ml. HjO 

2 0ml SrAiX, ^^x^:/ y b^iCiS 1 l^f^0l# Lfco it^k^C 
0. 51 g (4. 4mmo 1 e), -< y S^e^Adll) M) ^ 
0 . 7 1 g ( 2 . 0 mm o 1 e ) Att. ^^^dlET 10 0 "C^tifi-C 1 
6^KAD Illicit bfc. R^!feS:^«a^-C?&SlLTzK 1 0 0ml icStAU. 
itlKi^SrtiaSi, Tkefcbfe., ;i<^itS^<gbiS:3i^y— /W6 0 m 1 icSAU. 

515 0. 9 5 g (itZi$5 8 9%)Sr#fco 
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10 0ml ©2oP77;^=i|Cac h J. ^ y — 5 0 m 1 SrAtlv 

mm^'^-^v ^'^v^^if^h immmwvtio it^i^D 0 . saeg (o, 

5 mm o 1 e it-a^E. 0 . 1 7 g ( 1 . 4 mm o 1 e I^Wt'f' h 
V !^ANajC03 0.7 5 g <S:AH» ^^^tffiT 1 0 O'Cf+ifi^l 6 
B^ri3;tJPfl&mi^U;teo S*S^Sr^ia*-e?&^ UTtK l O Om l i^aAL. 

mo. 4 5 g 7 3 %) ::co^b^ifeSr h>'V3ti^JJ:^»Ufc^ 

?ge<^B3t:^^^ h/K© A-max tt5 2 6 nml^ofco C<0{fc-^4^(D 
MALDI-TOF MS ^criBS;£b3t.i: ::^M + iS 6 1 4. at?*)?). 

2)cSIJfi0y-CW:, ^^^^^ LT. Si (c) IJI^-T^^® 4 S<03& 

> 

^>i^i/J^ (I TO) Sr;^^N"5/^ffi{C"C?^fiKU. 

i«)_htiJi^ — /W^jII® 1 a LT. BftlE^it^-C^^stT^-S a -NP D 

^mm4 0 nmm^mmi.ito ^<D±izmwtm^mti^x. miecbp 
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LT, t&lEA 1 q 3 ^ i O'^P a <D^^^-CSfit;!JPl^^^SrfTV^, mW- 
3 0 n mO:t^ilSI*^;te:, MIClHijB^ffiffcBSihS 1 7 ^ bT B C P SrM 
1 0 n m-Cjf^lJj^ Uifeo 

^(^JiJC^JSm^S 1 1 <0T5l#Si: U-C, A 1 L i -^^Sr 1 5 nm 
SESb:/S:o $ b t-ifeJl^M 1 1 t LT, 1 0 0 n m<^lic^07'/v ^ = •> 

-Cx^ — = ^ U fco 

m2iz^-ri^mws.mt^^ (729R) (^2<ftc*tJt-r52i5:B?^<o 



^2 



No 


H 


N 


m 


A 


B 


A-Rl 


A-R2 


A-R3 


A-R4 


B-R5 


B-R6 


B-R7 


B-R8 


729R 


Ir 
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Tnl 


PI 
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H 
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H 
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H 


729 


Ir 
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0 


rni 


PI 
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H 
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H 


CF, 


H 



iiti&m 2 ) 

m 2 iz^i-'^mmmt'kisii (729R) ^:Sfiit3sa%■^^v^fc£Jl 
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5 ^m^i^. I ToiBSSrfigSitcAHaisriiiffiicu-cmii-srRiiou. »a 

SrSll^ SJBEtt 1 2 V/ 1 0 0 n m t Ufco 

lfe^S:#-^bfe (0l|:5t<b'a-^7 2 9) {4^gS7%4JiJb<0 8 %-CfeJ::#b 
-C*5 9. 8%ii:feV^-ceife^Sr%UTV^/iV^7 2 9R J; 0^d^Ci§iV^» 



^3 <S]9^1til^> 



15 





No 








729 


e 


4500 




7ZB 


7 


42S0 




729R 


8 


1620 




729R 


3 


4000 




729R 


1 


1290 



immm i oy 

mmmz-x^^^LfL-^m^mt^'^ (3 1 0) jia:it3mfi%t?^v> 

20 immm 11) 

iiifi0ij2-e'g'fifebfe^jiiiE^i3[^k'^<t6i (3 10) sait 6ma%-cffiv^ 

(ll%^J12) 
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mmmi 3) 

mmm3X'^^i.ft'^mmmt^^ (238) mfi:Jt3Ss%^ffiv^ 

( 

mmm 14) 

mmm 3 x^^i.ti'^mmmt^^ (233) sfiifcefiaro-e^v^ 
inmm 15) 

10 |IJSS^j3-C'g'fi)cUfc:&JRgemk-a-*Kl (2 3 8) M&it 8 MMVoXM^*^ 

mmm 3 x^^vit-^m^mt-tiisii (238) nsjt 1 1 m-SL%xm 

15 

IIJ8l^a|3-C'^fiKLfc^JliE{Si:{k'&<l& (2 3 8) SSifc 1 3fifi%-effi 
(Il3fe«ajl6) • 

• • * 

mMm4x^^vt:L^miUmt^^ (242) M&it3M§t%xm\>^ 

. (^lfe«aj l 7) 

mMm4X'a-^\^tz^mmmt'^^ (24 2) mfiit6fis%i?ffiv% 
immm is) 

25 IIJfefiaj4-c-^fifeL;/iiikmgE<fi:'(b'^ife (2 4 2) mSJt 8fiS%T'ffiV> 
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imMmi 9) 

(1116^2 0) 
(lllte0iJ2 1) . 

^ife^J 5 -c-^fife u^c^JllgH{iik:-8'<fe ( 3 8 4 ) mSit 8 ma%x?ffi w 

• • * " , 

10 (itlfcfiaj4) 

^4tc^-r^JSia^a<k:-a'«Kj (ir) S:a*jt3mfi%-efflv>feisi^«:» 

<^310. 2 3 8, 2 4 ZiS^XJ^S 8 4<Dmi^i:^^-i'i>J 

m4 
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Ir 


3 
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Ph 
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H 


384 


Ir 
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Ph 


PI 
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CF, 
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H 



15 

m4i:L^ir^mmmt'k^ (iR) S:S*Jt6fifl:%-efflv^yt^^f*. 
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MMmi 0 — 12. itiK^j4~6(Z)^^jc, I Tom^^mKA 1 {gy 

5 0 nm.i: X^ito 



^ 5 <m^^^<^itiS!> 





N o 


Sfi (SS%) 




ISKIlMl 0 


3 10 


3 


2 


Utt^ll 1 1 


3 10 


6 


2. 4 


iSftffl 1 2 


3 10 


8 


2. 7 




1 R 


3 


15 




1 R 


6 


19 


It««6 


1 R 


8 


17 



10 

llifei?y 1 3'- 1 5 . itlfe0»j4~6 (^^^IC, I tOffiflSr^ffittAlfflO 
SrS^t;iL-CS#S:PpjPU. m;t»^^Sriafl3£ Ufc, Sffttl 2 V/ 1 0 
O n m ^ bifco 

(2 3 8) «2gS:&S8%-Ct^:fem:^^^^oJb#;i55gs^iv:t„ 
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^6 <m,t)t^m<7)it^> 
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Mi&ei 1 3 


2 3 8 
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5.4 


mmmi 4 


2 3 8 
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mmw 1 5 


2 3 8 
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6. 2 


mmm i s a 


2 3 8 




6. 5 


^mm I SB 


2 3 8 


13 


6. 3 




1 R 


3 


5. 7 


Jt«« 5 


1 R 


6 


6. 2 




IR 


8 


6 



aiJi^U. 3»S dm) /SiStefl: (mA) (DM^W.^ B^t \.tio 

(2 4 2) ttigS*S8%-Cl>^:fem^^^<?5-h#*55t^$iXfco 
^ 7 <^$iSfi^^^<^it»> 





No. 








242 


3 


3 




242 


6 


4 


mmms 


242 


8 


4.2 




1R 


3 


7 




IR 
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8 




IR 


8 


7.6 
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niife^y 1 9 — 2 1 , Jtife^j4~6 ro^^fc, iTom^mMKAim 
<srit@tvi^'cm#srppj!ipb. m:^^m^mMvito mmfn 2 v/i o 

0 n m ^ Uyto 

(3 8 4) «:a^d58%-X?t>ft:^m;^^^0±#;JS?t®$tt:fco 
^ 8 <S::^^^(DJt«t» 





No 








384 
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2 




384 
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2^ 


mmmzt 


384 
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2M 




1R 
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5.7 




1R 


8 


6^ 




1R 


8 


8 



immm2 2) 

10 ^iiS«aj6-c#fifeu;t^jSSa{i{t:-^i^ (7 7 7) fiftjt la*%t:'ffiv^ 

(Illfe«a|2 3) 

15 2 4) 

Sll&0«€-C-^^b:fe:t&JRiBja[^k'g'% (7 7 7) mfl:it8M«%'=efflV^ 

(itia50»i7) 

^9 tJ:^-t-:&JliE<a'(b'^4& (7 7 7R) ^M&tt 1 M&%-cm\f^ti&, 
20 ^tt, HJfe^ail tT5»TFS:f^l«l>yho 
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^9 



No 


M 
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A 
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A-Rl 


A-R2 


A-R3 


A-R4|b-R5 
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B-R8 


777R 


Ir 
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Pe 


PI 
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H 
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H 


777 


Ir 


3 


0 




PI 
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H 


H 


H 


CF, 


H 



5 itt^ms) 

m9izL^-r^mmmt^^ (77.7R) ^fiait8Ms%^fflv^fciu 

|IJfeM2 2 — 2 5. It^m 7 9 (Om^i^. I TOm^i&^i^A 1 iB!l 
10 0 nm^ U^o 



15 





Ho 








777 


1 






777 


6 


0.12 




777 


8 


0.15 




777R 


1 


OJ08 


itmiB 


777R 


6 


0.15 




7T7R 


8 


ai3 



mmm7 -c^^Lit^mmiSLit-^m (472) mmit3m&%xm^^ 
i^mm2 6) 
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■ ■ * 

(Il3te0lj2 7) 

mmmTt^^fSe.i^tL^m^mt'^iia (472) fii:Jt8S»%r'fflv^ 
iit^m 10) 



10 




15 

(ittft^ail 1) 

JtlBikJSiBffi'fb-&«^ (4 7 2R) S:Sfl:lt6mS%-effiv>;/tfiA^ti. 
(M:tft«aji2) 

20 iis^miatac^k-^'tej (4 7 2 R) srafl:Jt8mfi%-cffiv>fciS4^ti. 

HJS^^J 1 1^ » L -C ^ ^ «r f^^ U , 

IIJtefi^2 5-'2 7, JtifiE^IJ 1 0~ 1 2 <Z)?g^tC, ITOfi9S:^ffij-A 

1 O O n m bfeo 
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5 





No 








472 


3 


5Ji 


mmmzB 


472 


6 


6^ 




472 


8 


65 




472R 


3 


5.4 




472R 


6 


8 




472R 


8 


SM 



6 

2 0 0ml O 3 OP 77;^ = 1314 — n 7 * ^i/WsK o >9^3. 5 

0 g (2 5. Ommo 1 e)> ' 
10 1 — :/n* e y i?^' 3 . 9 5g (2 5. Ommole)^ hyl'3i>'2 5 

mU3i^/— /H2. 5m 1 *5<tU«2M-^ift-^ h y •>A7K^«!2 5 

/W7jK;^7vf (0) 0. 9 8g (0. 8 5 mm o 1 e ) S: 

Ay/l^^9J>^^ h (^HtJK o — /W : 1 0/ 

1) -CftSiU. it^^G 3. 24 g (itX^7S%) Sr#fco 
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H 



2 0 0ml <D 3 O a 7 7 ^ =i k^^it^ V ^ J»> (III) * S A^^^ 0 . 
8 8 1 g ( 2 . 5 mmole)^ 0. 9 53 g (5. 5mmole)« 

y -/V' 75mli:7K2 5ml iSrAiX^ ^^^J!tET^tB."C 3 0^ 

it-^i^Ho^n^BMl . 32 s (i|z^9 2%) <Sr#;fco 




2 0 Om 1 0 3oP77-X3tiai h#2^3i^/ — yW7 Om 1 » H 0. 
10 8 0 g (O . 7 mm o 1 e )> T-fe^/^r-fe h VO . 2 2 g ( 2 . 1 0 

mmo 1 e) t mm-t h V ^ 1 . 0 4 s O- 9 1mmple) S:A 

^n-^ h (^m^ : ^on*/i^A/^^y-/l' : 3 0/1) ^fllSiU^ 
15 ik^'fel (^'ll^'fb-^^No. 4 8 9) <0||fet&5|tO. 6 3g (itX^ 7 
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4 9 9 nm^cro^o ]^ MA L D I - T O F MSicX^Z(Dit'^^ 
<?DM + -C*>5 6 3 8. 7^?!i®Ufeo 




1 0 O m 1 3 OP 3 t^'fb'o'l&G*: 0 . 21g (1. 2 mm o 

5 I e). it^^l 0. 3 2g (0. 5mmo 1 e) t^}}±^-y^25 

m 1 ^A*L, ^^^«ET1 8 CC^afi-eS^^JbPf^ai^^bfCo Kf&^i: 
mm-^-C^Ml^X 1 N-^SIl 7 0ml IdSAU. a:®<^Sr««l vTkife 

iffii UfcVy ;&^/>^;<; 7 p-^ HT'iRlfiiLs (0ll^^k-^^N o . 2 3 

10 9) (DM^B^O. 2 2g (HX^e 3%) Srl^fco ^<0^t^m<D h A^=^ 

>^^<r>^^7^^i7 hvKZJlmax tt4 9 0 nmfcoi/to MA L D 

I— TOF MS IC J: 9 ^(0'fb'^«K)<Z>M+'C*>'5 7 0 8 . S^flfeKb^o 
(Il3ii«aj2 9) 

HM^J 7 ^|ll«>a:^&tcJ:o-c^aj^^b'g'«!» (5 3 5) (O-g-fifcSrfroi/to 

15 >/^ic>'^jgeo|g:3t>^^^ h/KO a. max 14 5 2 5 n m 

MALDI-TOF MS:M+ 671. 7 

im^Mm 3 0) 

Illfi«aj2 8 i:j^«/i:;&j*lj:J:oT«aj^<b'g'«5 (24 3) ©-a-^STtfo 

20 h/Uac>'^^(D|S^;^^^ h/KD Xmax 145 1 8 nm 

MALDI-TOF MS:M+ 7 6 2. 7 

(Hffi^ys 1) 



wo 02/45466 PCT/JiPOl/10477 



52 



MM? tmmti::^mcxoxm^it'km (511) (o-^^^n^ito 

MALD I-TOF MS:M+ 628. 1 

immms 2) 

MALD I— TO F MS:M+ 6 9 7. 2 

immms 3) 

IIIS^J 1 ilKl<^/j::>^jfeJcJ;oT^J^{b'&'fe (3 8 9) <^-^^«rftofc^ 

10 h>'KO A,max 1*5 0 3 nm 

(lliSM3 4) 

h/Pzc v^iS05g3fe^^^ h-'KZ) X max 5 0 7 n m 

(nis^y 3 5) 

15 mmmi tmmtti^mzX'^xmTfiii:^^ (312) (o^j^^tn-oito 

(HJS^ll 3 6) 

mmmi tm^^j::^&i^xoxm^it^^ (312) (o-g-^sr^f^o 

20 (Ill6«ai3 7) 

mmmi tm^^£:^m:LX^xm^<t^^ (3 8 8) <o^^i:noo 
imt&m 3 9) 

25 mmmi tm^ti::^mizj:^xm^it^^ (39 2) (o^^^n^o 
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(2 74). (34 6)\ (358). (39 3) -€rU-C (396) (O-^^^ 

{mmm4. 1) 

jSEl 5 Omm. Ml 5 0 nm. 1 . 1 inm(^;^7 2 1 ±\Z 

M^^s ^m-^ h V ^:^mm2 2^ ut i o o n mmo:>m,mt: a o M m 

i^\^^X^::^^MMi^X. 10 0m m^(Dm,Mi:mf^4 0 m mX 1 0 0 

15 o-»T o r r (D^^xM^M^mizx ^mi.ito 4tmmmtiA 1 / L i 

-^ife (L i : 1 . 3 w t %) Srll^i* 1 0 nm, o<5W^X A 1 Sr 1 6 O n 

1 0 0 X 1 0 o<^>*M-^ h V ^:^mmmE Lm^f-^. ^mnm^ 

20 ^ ± 3 jK/U' KOff ^{t-i-SrMV'»T. 7 sK/V' 1 3 jK/H-<^®JEE-Cx 

■ 

:^^mx^i.t:imt^m^£mytm^tt. m^m^mm.tvxi^. 
25 /£^o^it:fv:^^'-'m<o^mt\^xit.^m^^(omyt$ii'=Fi:'^^>'^ 
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3g;tT. ^Mh^i^i?:^^ (TFT) ^mTL-kiT i^T^-f-rV^) i/ 

jS^i^»Cjl$^m#3JS^J!JP$nSi:. TFT 1 ASONir/iO^ it^«#«& 
^»P, =I^^■7':^•^^Cadd »::^^«-^:6s^#&^F tt, T F T 2 <^y— hm<fcSr 

FT 2<P'i^- hmffiJ^I&l^T. mj5£^*&l»J: OfiilE;^^^*^^^!.*, TF 

7W--fc.^ra4>. 3§^«riNli*"t-6C t^dSpTlliirJfcSo 
m 6 {i;*:|life^-CfflV>e>n<5TFTC0»f®«at<O«^l2Sr^Lfciat? 
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■ 

iiil^l^ M It = >- ^ h 3J« — yi^tc: J; t) $ tL 6 . 

sieves -CfflV^5T^' 7^ -f >^^^tc«:«WftclS3e«:/i< > ^ilSS-^ P = 
T FT^r^/W^r :^'>y =i^a -S i T F T^-C t^ffi-f-S w t 

t> o:*:B P>« <^ W b ^Jl SBi^^b-a-ife Sr ffi V > S i:: J: IJ. .^ »^ 
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ft ^ <^ $s 



10 



15 



1 . 



e> ^'ji S 18 it ® it ;t -5 3t ^ ^ -C fe 



ML, L* 



(1) 



[iC'fMttlr. Pt, Rh*;fcl4Pd(0 
nl4 0* ;fcifil *fctt2-C*).S, ytl/Si U. m+ n « 2 ^ fctt 3 -CfcSo 



L. ttTiE— (2) -e^^ix. g 



-fSt^ (3), (4) li^fcti (5) -Qm^th^ 



0 



N i: CI4, 




(2) 



m 




(3) 



n 




(5) 



n 



B, B^SitfB" ttTIB-^^ (6) — (14) -e^^sttSS* 
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8 




9 



10 



15 



10 



11 




12 



(9 



13 




14 



N^S 

H 



±©p<^WStt-0-, —S-s^CO-^ -C0-0-. -o-c 
- S -CO^» -G0-0-, — O-CO — , -CH=C 
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^>'m^. i^r^S. =hnS, h y r/W-J^/ve^y /I'S C^Tyl'=^r/W^ 

-CO-^^ -C0-0-, -0-C0-> -CH = C 

CO^ ^^i^J£(i-0 — s — -CO-, — CO — -o-co 
-CH = CH-, ^CsC--Cg^»^X-e>tt-CV^Xt>J; < , ^ET^W 

20 TtVSfU, ^ (1) -c^ip^ttSfb-a-JfettiiJ'/jK i: t>— o(omifeS«rW 
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4. BdlS-jl^^ (1) «i*5V>TfiB4>«itML' n ;55S(f|B— /ft^ (3) 

5. HtllB-iS:^ (1) ^::*3V^-C^S55^«JtML' n i>mU—m^ (4) 

6. HaiB-J8S^ (1) iwfcV>-C$|S^«itML' n ;iStaiB— (5) 
15 7. BulB-^^ (1) l^*5V>-CSP^)-niSo-C*)6r arSr^RpSfc ir-rSfS 

8. hSIB— jaS^ (1) ti*3V^T, B&IES^SdS75/^-e*>S^i:Sr4* 

9. BdlB-iiSS:^ (1) izm^X. tdlESmS^as h y 7yv^ap<^yvS 

10. ttlU—^^ (1) J-*3V>T, SmISS^S*5T/W'^/wS^*)S^ 

2 lcfS«wW«l«3t5jl^. 
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